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Ascospore color mutants and low germination in Neurospora 
Abstract 
Ascospore color mutants and low germination 
This spores is available in Fungal Genetics Reports: https://newprairiepress.org/fgr/vol11/iss1/23 
sulfate.  Genetic  and  biochemical studier  of this  mutont are  currently  in progress.  The double mutant of the colorless  arcorpore
and  peak-2  markers  was  obtained and  crossed  with peak-2  a and  the St. Lawrence  standard  wild type  strain  77..  This  permits
the comporiwn  of first-  and  second-division regregotion frequencies  for the colorless  arcorpcre marker  in crosses  giving aberrant,
versus  those  giving  linear,  osci.
Camera  lucid0 drawings  were  mooe  of 128  clberront  asci  segregating for  the colorless  arcospere  marker. The classes  to which
the asci  were  assigned  and  the frequencies  obtained are: ( I ) distinct first-division  segregation, 26;  (2)  distinct second-division
regregotion,  29;  (3)  mast  likely  first-division  segregation,  IO;  (4) mast  likely  second-division regregotion,  33;  and  (5)  imporr-
ible to classify  as  first-  or  second-division segregation,  30.
These  dota indicate  thet the segregation  pattern  can  be distinguished  with  obselute certainty  in 43% and  with  a high degree
of certainty  in an  odditionol  34% of the aberrant asci. The frequency of second-division segregation  in the aberrant  arci was
53% (based  only on  classes  I and  2). It war  apparent,  from  studying the drawings,  that a slight departure from  the distinct
first-division  segregation  pattern resulted  in on  arcospore  arrangement  that was  difficult  to classify. However,  Q slight depar-
ture  from  the distinct second-division regregotion pottern usually  remained  recognizable  os D second-division segregation  pattern.
This  aspect  biases  the frequency of class  3 downwards  and  the frequency of class  5 upwards.
The cross  of the colorless  orcospore  and  peak-2  double mutant strain  with the wild type  strain  yielded 149  first-division  regre-
g&ion  patterns and  221  second-divrsion  regregotion patterns.  Therefore,  the second-division segregcltion  frequency in linear arci
was  60%.  This  value  compared  favorably with  the frequency of second-division obtained in aberrant  asci  (53%)  although the
following  factors  concerning the observed  frequency  of second-division segregation  in the aberrant  asci  may  make  such  a compar-
ison  invalid:  ( 1)  the frequency would  be increased  by overlapping second-division spindles;  and  (2)  the freqency  would  be de-
creased  if o greater proportion of osci  with first-division  segregation  than  with second-division segregation  remained  in c1 distinct
pottern after  the third division.
It is concluded  thot the orcorporer  in on  obermnt  arcus  are  highly ordered  in approximately  77% of the asci  and  that a relia-
ble  estimate of the gene-centromere  distance  was  obtained for the colorless  ascovore marker  utilized.
Research  supported  by Grants TIGM  1035 and  12953  from  the Notional  Institute  of General  Medical  Sciences,  U.  S. Public
Health  Service. - - - Genetics,  Development and  Physiology Section of Cornell  University,  Ithoco,  New York 14850.
Cooke,  F. Arcorpore color mutontr and  low Whereas  orcos+xxcre  color mutants  hove  been  much  used  in Sordorio
germination in Neuro~ora.
and  Arcobolur to select  for  abermnt  tetmdr,  such  mutants  have  proved
difficult  to find in Neurorpora.  Those  which  are  described,  asco
(Stodler  1956  Genetics  41:528)  and  ‘I(  Nokamura 1961  Bonag.,
Tokyo 74:  I IO),  hove  proved  to have  inviable orcoylorer and  therefore to be of limited use  for  recombination studies.  A pale-
spored,  pantothenic-acid-requiring  mutant described  by Threlkeld  (1965  Can.  J. Genet.  Cytol.  7:  171)  has  proved  to be more
promising  since  the pale oreospores  will  germinate,  but with a lower  frequency than  the wild type  spores.  This  mutant has  been
used  to investigate  the relationship between  paleness  and  germination frequency.  It was  found  that the color of the spores  could
be altered by varying the amounts  of pantothenic  acid in the crossing  medium.
Irorrllelic  crosses  were  ret  up  on  media  with  different  concentrtltions of pantothenic  acid (PA).  Aport from  o wild  type  con-
trol  cross,  all crosses  werepcln-2(63)  A x pon-2  (83)  a.  With no PA  added, no growth  was  possible.  With  0.5  mg of PA  per
liter,  vegetative  growth  was  normal. The table shows  the effect  of the varying  concentration  of PA  on perithecial  and  spore  pro-
duction ond  on  spore  viability. A wild  type  cross  was  corriad  out at each  concentration  of PA  and  without  PA. In none of
there  corer  were  there  noticeable  differences in growth  rates,  perithscial  production or spore  color.  Percentage germination of
the wild type cross  was  97%.  In this  cross,  therefore,  PA  has  no  effect  on  growth  rate, fertility  or  germination.
Concentration Growth and  perithecial  production Spot** % Germination
of PA  in mg/l
0.05 weok  growth  - rw perithecio
0.1 weak  growth  - few  perithecia “a”*
0.2 moderots growth  - few  perithecia very  pale 33
0.5 normal  growth  - many  psrithecia paI* 80
1.0 OS above pal. 80
5.0 (Is above dork 97
20.0 as  above dark 95
In the p.n-2  x pan-2  cross  the rewlts
show  a pmgrerrive increase  in rpore  dark-
ness  with increoring PA. The rpare  color
ot 5 mg/l  and  20  mg/l  of PA  was  indis-
tinguirhoble  from  the wild type  spore  color.
The results  aim show  on increasing  ability
of the sparer  to germinate with increasing
PA.  The spore  germimtion  at  5 mg/l  ond
20  mg/l  of PA  was  not significantly  differ-
ent from  wild type  spore  germination.
Both  germination frequency and  spore  dark-
ness  decrease  progressively  with  reduction
in PA  concentrations.
Since  it  was  possible  that some  PA
would  break  down  during the outocloving
of the medium,  the media  were  made  up  by
adding ralutionr  of PA through a Millipore  filter subsequent to autocloving.  It war found that medium mode in this way  acted in
the same  way ar medium in which the PA hod been outoclaved.
This experiment show, therefore, 0 correlation  between PA level, spare  color and spore  germination in the pan-2 mutants, and
lends further support to the suspicion that spare color mutants  in Neurorpora,  in contrast to those in Arcobolus and  Sardorio,  hove
o low frequency of spore germination because  of the changer in the spore color due to the presence of the mvtotion. If the evi-
dence from DICO,  ts and  &proves  to be of general application,  then all spore color mutants in Neurorporo will have  reduced- -
ascorpore  germination and  will be of limited value as  markers for the selection of aberrant tetmds for intragenic recombination
studies. - - - Department of B’ I$0  ogy, Queen’s University, Kingston, Ontario, Canada.
Ahmod, M., A. Dar, M. R. Khan  and  M. N. Hudo. Ascospaes  from crosses involving lyrine-5 mutants  show  delayed
lmrpoving  fertility in crosses of N. crass~  lys-5 mutants.
motumtion  and in many  cases do not mature at  011. During fine
structure studies on the In-5 locus. therefore. mans  hod to be found
to improve the formation and  shedding of spores  in interollelic  cross-
er. The following media and methodr were found to improve fertility: (I ) Repeated back-crossing to the wild +ype  parent. ( 2 )
Crossing in Suyoma’s  medium (Suyamo et al.  1958 Microbial Gene+. Bull. 14:29).  (3) 5 u bculturing mutants every fourth day ior
five times in Vogel’s minimal medium &Tel 1956 Microbial Gene+. Bull. 13:42).  (4) I ncreosing  the concentration of phor-
phate from 0.4 to 0.6-0.8%  in Wertergaord’s medium (Wertergoard  and  Mitchell 1947 A m.  J .  Bat.  34:573).  Not 011  strains  r e -
sponded to this treatment but in some cases  it was  helpful. (5) Supplementing Westergaard’s  medium with o few drops of an ex-
tract prepared from the mycelia of o highly fertile cross.
The Iotter opprooch  was  tried on the assumption that one or more  hormones required for sexvol  reproduction might be lacking
or produced rub-minimally in the lyr-5  mutonh. Culture filtrates and myceliol extracts of +wo  highly fertile strains, both singly
and from crosses, were tried. The two stmin~  used were the wild type Em (5297)~  and th e mutcmt  strain leu-1 (33757)A. Sterile
filtmter  of Vogel’s medium in which the +wo  strains  hod been grown either separately or together for 14  days at 25°C with shaking
were used in place of distilled water to prepare Wertergoard’r  crossing medium. There filtrates did not increase the fertility of
triple-point crosses involving 12 lys-5, ad-8 double mutants and osco  (37402) on appropriately  supplemented medium.- - -
Next, mycelia of the +wo  strains,  grown separately and together, were ground in culture filtrates for 1 hour  in a mortar  with
powdered gloss. These homogenates were then filter-sterilized and  a few drops were odded  to slants  of Wertergaord’r  medium
supplemented with 50 mg lysine clno IO  mg odenine per 100 ml. After the drops of mycelinl  extract were obwrbed  by the medium,
12  triple-point crosses of lye-5,  ad-8 double mutants  and  E were made in duplicate.-
All the 12 crosses proved to be sterile in slants  containing the ex+mc+s  of Em a and leu-I A grown separately. The use of the
myceliol extract from the cross Em a x leu-1 A improved the fertility of the lyr-5cmrser.ddition  of 4 dmpr of this extract +O
the slants  permitted shedding of spores G-third  of the crosses.  - - - Department of Botany, University of Dacco, Dacco-2,
East  Pakistan.
Meoden,  R.A. and  A.M. Wellmon.  Growth of conidia The ad-3 mutantr ad-3A,  nit-2 (38701, 43602)  A (FGSC- -
of odenine dependent mutanb of Neuroyloro  crassa.
1142)  and od-38,  thi-m2 (35203, 56501, 15300)  a (FGSC- -
x259) and  the ad-8 mutants ad-B,  ylo-l(E6,  Y30539y)  A
FGSCt448)  on=9 ylo-lm,  Y30539y)  o (FGSC”449)
differ in their ability to germinate on adenine-deficient medium. Spores were germinated-Fries’  minimal medium which was
slightly modified in that a vitamin solution was  used instead of biotin  alone. Germination of washed mxroconidio  of ad-38,
e,  al-2 on odenine-deficient  medium reacher 65-75% after  6 hours incubation a+  3oOC. The rate of germination isxffer--
en+ from that on  odenine-supplemented  medium but there is r~  l-2 hour log phase on odenine-deficient medium which is rmt  appor-
en+ on supplemented media. Narrower diameter germ tubes are  formed than on supplemented media.  These mcly  reach lengths
varying between 10 and 400 +I  after 24 hours’  incubation. Thus o cer+ain  amount of growth, accompanied  by nuclear division,
occurs. (Number of nuclei is correlated with increase  in germ tube length.) Th e germinotion of washed  macroconidio of ad-E,-
~10-1 on odenine-deficient  medium was much lower, about 15% after  6 hours’incubation a+  3O’C; no further germination occurred
after  24 hours’ incubation and  the nwrow germ tubes were very short. Some nuclear divisions occurred.
A possible explanation for the differences in germination on odenine-deficient medium is that stock cultures of ad-38,  thi-1,- -
ml-2 maintained on supplemented media, that is, supplied with adenine,  may  store ATP and  various  imidozole compounds, 01  well-
os hypoxanthine  and  xanthine  by a rever~ll  of the odenine synthesis pathway, since these occur  in the pathway after  the ad-3
blockage. These compounds may be used  to synthesize adenine when the spores  are  placed on odenine-deficient medium.
Whereas od-8, yjo-l  mutants  supplied with odenine may only store  ATP and  odenyloruccinic  acid ribotide,  and  this moy be in-
sufficient to support extensive growth of the germ tubes.
After transfer of conidio of ad-3B,  thi-I,  al-2 and  od-8,  ~10-1,  which hod been incubated on the surface of sterilized I cm  ~q
dialyzing membrane on adenine-deficient medium for 24 h&To adenine-supplemented  medium, swelling of the hyphol tips
